show bacteria which invade and damage gastric mucosal cells. These organisms are similar to the spiral shaped bacteria found in the stomachs of cats and dogs and non-human primates. In eight patients organisms were not detected after four weeks of treatment with bismuth salts. The disappearance of the organisms coincided with resolution of the chronic active gastritis and the symptoms.
The ecological niche in the gastric mucosa is probably able to harbour other bacteria besides the well known Helicobacter pylon'. These 'other' organisms share some properties with H pylon. They are helical in shape, have flagellae, produce urease, and their presence is associated with a chronic active type B gastritis. [1] [2] [3] [4] [5] [6] [7] We present the clinical, morphological, and ultrastructural findings for 39 patients infected with those spiral bacteria.
Patients and methods
Of the 39 patients 24 were men, mean age 54.2 years (range 20-76), and 15 were women, mean age 50.6 years (range living in different parts of Germany. Thirty four patients (87.2%) complained ofdyspeptic symptoms such as postprandial discomfort, epigastric pain, vomiting, heartburn, and dysphagia, lasting from one month to two years. Four patients were asymptomatic and one patient had diarrhoea due to pancreatic insufficiency. The endoscopic appearances in the antral and corpus mucosa were normal. There was no duodenal or gastric ulcer or tumorous lesion at the time of biopsy. A biopsy urease test was performed in five patients and was positive after 20 minutes.
In quently located in the superficial epithelial cells. Twenty three of the 25 fundic specimens showed mild inactive gastritis and the remaining two cases chronic active gastritis.
The organisms are about 7-10 [im long and have four to six spirals. They may occur as single organisms or in small groups located underneath the mucous layer, above the surface cells, and deep in the lumen of the foveolae (Fig 1) . They are generally less numerous than H pylori and never cover the entire surface. There is no adherence to the surface cells and no special relation to the intercellular tight junctions. In the corpus mucosa spiral shaped bacteria can be identified by the silver stain deep in the mucosa, in the lumen of the glands, and even in parietal cells (Fig 2) . In one patient with severe chronic active gastritis H pylori could be identified in addition to the spiral shaped bacteria. The organisms are weakly stained by haematoxylin and eosin, are Gram negative, and display their structural characteristics well in the Giemsa, Steiner, and Whartin-Starry silver stain.
SERIAL STUDIES
One patient was biopsied 10 years before the last biopsy was done. In that earlier biopsy identical organisms could be identified. There was a mild chronic active gastritis and a history of duodenal ulcer. Another patient was biopsied four years before and showed retrospectively spiral shaped bacteria associated with chronic active gastritis and a gastric ulcer. Eight patients were treated
Effect oftreatment with bismuth salts on Gastrospirillum hominis and the cellular infiltrate with bismuth subsalicylate and were free of symptoms four weeks after the initial diagnosis. Biopsies in these cases, performed between eight and 16 weeks, showed only scattered lymphocytes and a few plasma cells in the lamina propria, but no granulocytes and no colonisation by spiral shaped bacteria (Table) .
TRANSMISSION ELECTRON MICROSCOPY
In two patients ultrastructural studies were performed. The spiral shaped bacteria were seen in biopsy specimens of the antral mucosa (Fig 3) and corpus mucosa (Fig 4) . The The distribution of the spiral shaped bacteria in the human gastric mucosa differs from that seen in H pylorn infection. Whereas they may be observed above the surface cells in the mucous layer, they appear more commonly deeply within the gastric pits. In contrast to light microscopy the spiral shaped bacteria ultrastructurally sometimes seem to be attached to the membranes of the surface cells with a possible effect on the membrane structures. There is, however, no attachment or penetration of the intercellular tight junctions as is seen in Hpylori colonisation.9 In contrast to the behaviour ofH pylori, the spiral shaped bacteria obviously cannot only damage cell membranes but penetrate them as well. We found the organisms intracellularly in mucous and endocrine cells in the antral mucosa as well as in the parietal cells in the fundic mucosa.
Similar to the other reported cases we could also prove that infection with spiral shaped bacteria is almost always associated with an active chronic gastritis generally less severe than in H pylon infection. There was one case in which H pylori and the spiral shaped organisms could be identified together, as was reported by the French group.7 This patient had a more severe chronic active gastritis. After treatment with bismuth salts, Gastrospirillum hominis could no longer be found, while H pylon persisted. Gastrospirnllum hominis infection is not necessarily temporary, but can persist for a long time, maintaining chronic active gastritis, as the two cases prove, where it was found 10 and five years before the last biopsy. There are several points which favour the aetiopathogenetic importance of Gastrospirillum hominis in inducing and maintaining gastritis in the human stomach: (a) The presence of the organisms is always associated with gastritis. (b) The suppression of Gastrospirillum hominis coincides with the disappearance of the gastritic changes.
Similar to the hitherto unresolved problem of source and spread of H pylon' infection, the origin of the spiral shaped bacteria is still a bin;~~~~~~~~~~~~~J As seen in humans, spiral organisms in animals also have the ability to penetrate mucous and parietal cells.'" 141617 But in the animal stomach the presence of those organisms is not always associated with gastritis, though Lee et al were able to induce gastritis in germ free mice with these organisms.'8 It seems that these spiral organisms obviously belong to a large group of mucosa associated bacteria which colonise the mucous layer and the mucous filled crypts in most animal species.'9 These mucous colonisers, though different at different locations in different animal species, share some properties, including the spiral morphology and the high degree of mobility which enables them to move in the viscous environment much better than the common rod shaped bacteria. Since the spiral shaped bacteria found in humans share the morphology and the adaptive mechanisms of cat and probably dog derived organisms it is feasible to assume that the presence of these organisms in human gastric mucosa is the consequence of an infection with these animal derived bacteria.
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